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INTRODUCTION. - , 

The pystcr-shcll scale ' iiiid the scurfy settle ' are, witli the cxcoj)t)on 
of;th«j SftJi fe»«.-ir ChMm^ fcate,' ^te&SR^TtgqtwMitly the subject of 




Flo. 1.— Ojsttt-sfwftsoel* {/yf/iirirj*ay*j tttml) on iMj|*ir. Xt uHreiiInf iR'.i. (AnlhBTs' illnatrntloii.) 

inquiiy by erdiardists tliim all oblier spct4ea of 3t;*le iiiSocte m.n\i- 
l)lncd. Tli«9© l!*o Boeii peste are now very generally dfetribuUKi 
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throughout th« coimtrf , ttnd from their relatively conspicuous n-ppoiir- 
ance arc often detected by observant fruit growers who frequently bo- 
lievo them to bo the more serious San Joso scale. Tho oystor-shell and 
scurfy scftleB, while not dangerous in the sens® of generally causing 
the death of infested trees, arc, however, of considerable eeonomie 
importance. Tho complete killing of individual branches of apple 
trees by either spoeioe. is « matter of frequent ol)8#rvfttion, and trees 
BO badly infested are frequently greatly stunted and retarded in their 
growth, resulting perhaps in extreme cases in the death of tho trees. 
Of tho two species considered, the oyster-sh®ll se»l« has bmn and is 
at the present time the more important. Its injuries to certain 
shade trece, especially poplar and maple, havo been tho cause of much 
complaint during recent ysars. Sueh shad* trees are (irdinarily not 
sprayed for scale insects, and the increase ef these pests from year to 
year is thus checked only by their natural enemies. '^Fho writers 
have frequently seen mapl* and poplar treee literally inerusted from 
top to bottom with the oyster-shell scale, many of the limbs kiUed, 
and in rarer instances tho trees quite dead, without doubt owing to 
the attaick of tlik scale insect. 

THE OYSTER.SHELL SCALE. 
ORIGIN AND UKTRIVUTION. 

The origin of the oyster-shell scale is a matter of seme uncertainty. 
It has a world-wide distribution, and was introduced into tho New 
England colonics at an curly date. Tho first American account of 
this insect was written by Enoch P'^rley in 1794, and in it ho stated 
that tho pest was doing considerablo damage to the apple in Cumber- 
land County, Me. Shortly after 1860 it had reached tho Missis- 
sippi River, and tit tho present time occurs in overy Stato of tho 
Union with tho possible exception of South Dakota, Oklahoma, and 
Texas. Its oeeurrenco in these States is practically certain, but there 
appear to bo no records in literature to this effect, and it has not been 
received from these States by tho Bureau of Entomology. The insect 
is very troublesome in tho Northern States and 13 especially common 
in the New England States and those bordering the Great L»kae. 

DaaCRtPDON AND LIPS UtBTORY. 

Thm insect has received tho common name "oyster-shell scale," 
owing to the resemblance of its scale, or covering, to a long narrow 
oyster shell, as may bo seen by reference to figures 1 and 2. Tho 
adult female scales at* »bout on«*eighth of an ineh in let^th, usually 
brown to dark brown in color, though occasionally they have a grayish 
appearance which is due to bleaching over winter. If preeent in 
larg® numbers, for want of roffm they aseucn* various more or less 
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curved shtijws. Tbo scalo of tli* iftale in shape *n<l color r«!sembl»*t 
t-hat of the female, but ia smaller and possesses «t the postc-rior 
extremity a small hmgo or flap whj<'h pennits the exit of the ndiilt 
mal». 

If during winter or early spring one of the fehmlo Bcalos bo rcnun ed, 
numerous small, oval, white eg^fs varying in number from 40 to 100 will 
l)6Ter<»»l«Ki, «h(l at the antw-iei- 
portion can bo seen tlie dead and 
shriveled body of the female. 

In CfttM*dii and tlie ??ortheni 
States there is thought to be 
1)ut one fidl brood annually, 
wherwis in the Middle and 
Southern States tli* spceise is 
double brooded. 

The folleistng records frtm'i 
literature and from the Buroiiu 
of Entomology •will indieat e the 
tfime in the spring of hat^-liing 
of the eggs of this inscx^t, in 
various lecalitie.s. This time 
will of course vwry with tlio 
s»*9on, l)ut in general, as long 
age stated hy T>r. Mygntt in 
Illinois, will for any locality be 
shortly after tlie time of the fall- 
ing of the blossoms of tlio apple. 

Ontario: Eggs hatch about first wecli 
of June (Jar vis). 

New York: hatch livUcr [uirt of 
May tQ early June (Felt). 

Nai) ITUmpsliire: Eggs hatf-h in laic 
May to early June (Si nderfon). 

Vermont: Eggs hatch in hito June 
(Stewarfl. 

Maine; Eggs liatch about mifldlc ol 
June or later, depwdii^ ujkui the 
newon (TTitchings). 




1^10. 2.— Tlio oyslor-slioU sculo ( pWojapJiej vlmi). 
Knlargeil. (Aulhors' llliisiration.) 



MicHga-n: In specimens rect'iviwl Juno IK, I'.MIO, from SlitlBvillo, Micli., nt';irly till 
eggs had hatched (SasBcer^. 

Minnesota: hi Bpecimons iccoivod May 21, IIKJH, fruin J.!iim)illL', Minn., eggs «'ero 
hatching in numbers when received (lix-sfjccr). 

Indiana: In Bpecimens received from lilwowl. May ] l, lilun, ri;j;n vcru liiitcliiinj iu 
nuinbera whan received (Siisnccr). 
OMo: Egga hatch in late May to e«rly June {iimmxA). 

Second-brood «^ wktb Sound iindw iruiny Malta Augui<t22, iitid i\ few young i-riiu'l- 
ing at Cleveland (Qutintance). 
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F*rgtnw; In epecimens rec«ived April 80, from Parkenibiirg, ^V. \^a., 

jiuung wwe crawling in nuinberH (Saugcer). 

Mistouri (Wright County): Eggs hutch oRrly in SI«y. Inxieft rtoublt' briM«lod 
iitcortHng to a Mr. Wright (Riley). 

0!(Jon, Jfo., eggs hatchefJ Wan h 20, 1907; apple trees bloomed Manh 24 (Girault). 

Ozark region, Missouri, pgga hatch about April 25 to middle of May (Taylor). 

Illinois (Cook County): Eggs batch about June fi, females reach iull growth by 
August 1, and oviposit August 12-28 (Riley). 

DktTkl of Columbia: Kggs batch May 5-14 (Quaiutance). 

July 4, egfs alresdy deiiosit*! hy m<ml Unmlm and your%f cwwlir^ (QiMsitttance). 
Mnrylmii: Eggs hatch omrly in Hay (Symons). 

of first brood }iBtch in May; eggs of wxHond br!>od hfttch in l».<t ■ft'#pk of July to 
fir«t Week ot August (Jobnaoii). 
CoUogo Park, many recently pettled walcB in evidence May 21 (S. Foster). 
Delaware: Eggs usually hatch in early May (Ilougbtonl. 
Sew Jersq/: Eggs batch during early Juno (Smith). 

TennesMt; In e»*tar« Tewn«es«-.<(^ h«t*t» during first two weaks of April (QJiam- 
blisB). 

EggH b«gin to hmtfh in A fjril »fid thotm of th* s^-ond hrofwl nlonj,' in July ftnd August 
(Routley). 

'niirt infomifttioii as to the ju'viod of htitdiing <>i eggs in \'(irif»us 
parts of tho country is of iittportaiicc as houring on th© time to spray 
for tho destruction of the young liirvte. 

The fpmfJe molts t\\'ico in the course of her growth, find in tho 
tichilt condition is entirely without Jogs or eyes, being nothing mor« 
thtm a reproductive aack with lier sucking mouth parts, through 
wliich the food is taken, insartcd in the tissues of tho plant. The 
adult male differs radically from the femiilo in that it is provided 
with antennas and ouo pair of wiugs, tho second pair being present 
in the form of cluh-shapad organs kno^vn as balancers or halteres. 
During tho process of «liJingo the mouth parts «itir»ly disappear, and 
a second pair of rudimentary eyes assumes their place. Being with- 
out any means of taking iu food, the male is naturally very short 
lived, its only mission appearing to 1>« tho fertilization oi tho female. 

MEAMS Ol" mSTBWUTION. 

Transportation hy nursery stock, scions, <)r grafting or budding 
material is perhaps the only way this insect is carried from one section 
of tho country to another, and this in a largo measm-o accounts for its 
wide distribution. Loen,lly it wm he trn.nsfcvn-M from plant to plant 
only whilo in tho young or crawling stage. Tlie young arc often seen 
crawling 6n other insoots, such as beetles, or upon the feet of birds, 
ftnd may in this way be ciirrifd sumo distauw. Man and domwrtic 
unimals may also assist in their dissemination, and it is poasiblo that 
the winds blow them from plant to plant. 
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FOOD PLANTS. 



Tho oystor-shcU scalo has a wide range of food plants, but is oom- 
mpnly found. on apple, maple, horse-t-hestmit, poplar, willow, and 
lilac. The following in a list of the plants on which it is known to 
occur throughout tli« world: 



Alder {Alnus mgosa Spreng.). 
Almond {Pnmus sp.), China. 
American mpm {Popukis tremuloides 
Michx.). 

Americ-an blsddemiit {Slapliylea trijolia 
Linn.). 

Amorpha sp. 
A'pdromcda sp. 

Appl« (Malus sylvt^ria Millsr). 

Apple, crab {Malus sp.). 

Apritot {Prunus armmiara Linn.). 

Arrow-TFood {Vihumum spp.). 

Ash (i^ctrintfs americnna Linn.), (J^. e-r- 

celsior Linn.), (Fraxinus spp.). 
Barberry (Berberis Bp.), 
lialm of Gil«d {Popuhis balmm^/era 

Linn.). 

Bdssivood (TiZtfl amcricfma Jann.), (7'. 

arujustifolia). 
Beech (Fagus atropunicea Sudw.). 
Hilberry (Vaccinium rnyrtUhis Linn.). 
Birch, white {Betuln popuUfoUa Ail.). 
Birch, river (ISeiula nigra Linn,). 
Bittersweet {Celastms stvndem L,). 
Blackthorn {Pnmm spirmm Ijinn.). 
Blueberry {^xycoccusep.). 
Box (litixus sevipervirens Linn,), 
Boxelder (Acer negurulo Linn.). 
Broom (Cylisus scoparius lAnk.), Giirnsey. 

{C.mtbigeTmisJAnV..) , (lom Oiirnsey (','), 
Buclieye {Aesculus glabra Wild.). 
Hiickthorn {RJmmnus cfii/iartitxi Linn.). 
Butternut {Jitglans cinerea Linn.). 
Cstlvrm Bp. 
Ckim^t^ fsp. 

Camphor tree {Cimmmomum. canvpliom 

(L.) NeeB & Eberra.). 
Cassia up., in grcenhoitBC. 
Cherry (Prunus sp.). 
Chestnut {CaUanea miteriama Raf.). 
Clewiath paviaiilaixi Thunb. 
Cocoft palra (Coeos nucifera L.). 
Ci)tonm0.er sp. 

Cranberry , (Oa}(mreu» sp.). . 
Currant, blark (liibcs nignmi Linn.). 
Currant, mounlain {IJihes'oljnmim). 
Vnm.nl, m\ (Ribfs riihnim JAim.}. 



Dogwood (Comm «lba Linn.)," (C. alba 
var. sibirica Lodd.), (?C alterrm 
Jlarsh), (C, califomica 0. A, Mey), (C. 
sanguinea Linn,), 

Elm, English (Ulmvs campesiris Smith). 

Elm, purple-leaved {Ulmus smbra vrir. 
purpurea Koch), 

"! Euphorbia paluMris Linn., Germany. 

False bittarswaet {Cetaatrus scamkm 
Linn,). 

Fig (J'Vcus carica Linn.). -y-:. ^ 

Filbert {Cwyliis sp.). \ ' ' '• 

Ginseng {Panax qmnquefoHjivi Linn'.);*^ 
Gooseberry {Ribes cynosbattJAnii.). ■ - 
Goatsbeard (Arvneus sylvester'KpSl)). 
Grap« ( Vitia vinifera Linn,).' ' 
Hackberry tCeid's occidentalis hinn.). ■ 
Wawihorn {Crataegus mi^-:^aMilj]iin.)^ {O. 

oxyncantha lAnzi.). ' ' 
Ifeliiintlhermm duimaecistUs-/ itiU., Eng- 
land. ^ 
Heath (Erica sp.), England and Sweden. 
Heather (Calhina sp.). _ _ . 
Holly {lUx crenata Thiinb.);- 
Honeysuckle {Lonirera'S\i.). 
Hop tree (Ptdea iri/altata Linn.). 
Horse-chestnut {Aescvhts Mppoiristamim 

Linn.). ' ^ 

Ilavenia inaequalis, 
June-berry {Amelitnddef. spp.). 
Leather leaf {Cliamaedaphne eutyatUdn 
Jfoeiich). 

Lilac {Syringa persica Linn.), {S. viihjtifis 

Linn.). 
Lime (Cifrjjsfip.). 
Linden. (Sse Bitftewood.) 
Locust, culti^'atod {Rolymiii pmiilfiaieia 

Linn.). 

Locust, water (Glcililsia agtiiiHea Marsh). 
Maple, red {Acer rubrum). 
^[a})le, striped {Acer pennS'^lwtnmmn 
Tinn.). 

Maple, sugar {Acer mcchamm Marsh). 
Maple, mountain {Acer spicaUim I^ftni.). 
Mespilua mneata Miq. 
Moose-wood (THrca paliistris liinn.). 
Monm.iin iish {Sorbite ummcunn Marsh), 
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Mountain aali, EitropM,n (Snrbus mimt- 

paria Linn.). 
Myrtlo {MtftUis sp.). 

Nectarmo {Am^gdnlus pergica ncctarina 
Ait.). 

'Sew Jersey lea {Ceanotlms uine-nnmiis 
Linn.). 

Oak {Quereus p^nculata Elirh.). (Qmr- 

mis Bpp.). 
Orclild. 

J'lichysandra Icrminalis Sieb. & Zilcr. 

Peach (Amygdaliis persica 

Pear {Pynis communis Linn.). 

Pear, SeckeL 

Peony (Paeomo sp.). 

I'eppergraea (Lepidium guffndicosum 

Linn., Cav.). 
Planera keakei C. Koch. 
Plinn {PTunus domestica Ijinn.). 
Poplar, Carqjina {Fopulus deltoides). 
Poijlar, Ijombardy {Populiis nigra var. 

italim Du Roi). 
Poplar, white (Populus alba Linn.). 
Pmnus swgentix. 
Quince {Cydonia vulgaris Pers.). 
Raiain tree (ITovenia dulein). 
Kaepberry (Rubus spp.). 



Rhmnnusifp. 

Rose [Rosa nujosa Thunb.). 
Sassafras {Sassafras sassafras Karst.). 
Siiverberry {Iflmmgrms arymtm Pursli.). 
Spiraea spp. 

Spruce {Ahies finna ^iob. & Zuci".). 

Sunflower {Uelianthus sp.). 

Sycamore {Platanu^ sp-)- 

Tallow tree {Sapium sebifenim lloxl).). 

TaniariBk {Taviimx (ifriema Poir.). 

Tree of Heaven {Ailanlhtis aicodendron 

[Ehrh.] Scliinz. & Thell.). 
TnVip-tree (fJriodendron lulipifera Linn.). 
Umbrella tree {Magnolia tripetala Linn.). 
Viburnum, sp. 

Virginia creeper {Ampelopsis {[nirwine- 

folia Michx.). 
Willow, go*t {Salix cafrea lArni.). 
Willow, Napoleon {SeMx bnbylnmca 

Linn.). 

Willow, osier {Salix viminalis Linn.). 
Willow {Salix aegyptiaca Forsk.). 
Willow {Salir pcdicellata Desf.). 
Walnut, English (Juglans T«gia Linn.'). 
Walnut (Jiiglans sp.). 
Yncc* (F-iwea «p.). 



PARASITIC AND PHEDACEOUS ENEMIES. 

Minute parasitic wasps are often cfflcicnt eueniios of this scale, and 
in some localities they apparently hold the insect in chock. If these 
Uttle friends * are present, small round holes can bo aeon on th* dorsftl 
part of the scale showing where the adult escaped. 

The larvsa of coceinellids, or ladybeetlcs, are sometimes found feed- 
ing on these inseet.s, and certain species of mites assiist in their de- 
struction. Birds are also credited with doing service, the mo.st »fli- 
ciont being the titmiee and tree creepers. 

THE SCURFY SCALE. 

The seurfy seale, while infesting a considerable number of plants, 
is a loss general feeder than is tlie precciUng species. It occur.'i prin- 
cipally upon rosaceous plants, such as the apple, p«ftch, piwir, plum, 
cherry, etc., and also on cmraut and gooseberry among cultivated 
plants, bTit seldom become.^ so abundant im to cause particular injury 
or to require specific trefttmniit. Th© insect may be recognized from 
the r,c"oraprnying illustration (fig. 3), much enlarged. The seale of 
the female is dirty gray in color, irregularly poar-sbaped, as shown, in 
the picture. The miile Stcales are ]nuch smftllCT, elongate, snowy white. 



' Those more commonly loatidaTeAphrllnusmitilaiipidis Le B., jj. a&normis Hovr., A .fuKiprnnit Ilow., 
A. diatpidis How. , Aspidlaliphagm a'lr'mas \lav., AnapKes tracUi! How., and ChtHontunu ilsapldmantm 
Uow. 
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Mrith three ilistiiiet kocls oxtmdiiig longitudinally along tho back. 
Uiiliko tho fonncr si)ecic3, the scurfy sciilo is a nntivo North American 
insect, and appears to he loss adiiptablo to tho various conditions 
throi^hout tlie country, has thuft * worn r<«trict»d distribution. 

UFE HISTORY AND HXBrrs. 

The scurfy scale, like tho oj-stcr-shcll scide, winters in tho egg con- 
dition under tho sciilc=i. Tho number whicb may be deposited by ii 




FlO. 3.— Tl)i«t»rryi*al«{£!We«(«pi*/Mr/wii). ,J*«lB 6t right , femuile at ! eft. All «i4si:(ied. (Airtlwrj' 



given foinfile, as may bo »itsily vwifiwl by txaiftiniitiaii, vnrieB con- 
siderably. The following r»<.-ord,s show the number of tgfrt from each 
of twenty individuals: 

Number of eggs deponlcd bij tlie srurfi/ srnlc. {Mulerhd mllccle'l on opple sprouU from 
htm of apple itmmp Mtireli 37, 1905, nt Arlm^ion /''iirm, V!r^^,) 



Scale 
No. 




Scale 
No. 




Srale 
No. 




: Seals 
No . 




1 


fli ! 


« 


74 


11 


£4 


10 




2 


18 ! 


7 


7S 


12 


61 


17 


23 


3 


78 ; 


S 


70 


13 


48 


1)< 


na 


4 


9S 


9 


19 


14 


ft8 


19 


11 


5 


B3 


10 


41 


IS 


78 


20 


33 



Avsnge number of tega per s«Til»i*7.C. 
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S . . 'S'ARM.ERS' BUI.I-ETIS ~U, 

The following Tpcorcfe* -from litfrttture and frMtl the Biirftau of 
Entomology wiU iiidieate the tinip.a of hatching of the eiggs oi this 
insect in the spring for scYcral localities: 

Oniario; Eggs hatcli about Juitp 1 (Jarvis). • ■ 

Connectieut: EggB hatch usually between Hay 20 and June 1 (Ilritton). 
New York: Eggs hatch at about same time as those of oyater-shell scale. , 
Ohio: Eggs hatch, and young art? crawling, diiriiifflattw |s»rt of May nr in early Juuo 
(lIouBpr). ' ■ • 

Illmois: Eggs hatch from June 5 to 12 (Walsh). 

Miimwi: Eggs hatch soon after the formation of the young apples, the d^Lo d^eiid- 
ing upon locality and upon forwardnaei of the spring (Taylor). 

District of Columbia: Eggs hatch from Hay 15 to Juno 1 (Iloward), 

Delaware: Eggs hatch about same time as (hose.of oyster-shell scale, « hich jBiiHually 
early in May (Houghton). 

Tennessee: Eggs hatch in April, and there are two broods annually (Puntley). 

Georgia: In 1906 eggs hatched Mar«h 11 to 22. Eggs for 9*«oiid brfwd hatcht-d 
beginning about June 2. 

In the more northern States there is but one brood each year, but 
in the South, as in Tennessee and in Georgia, thei-e are evidently 
two full broods, and in the latter State there is a- strong probability 
of a third. Thus, at Myrtle, Ga., in 1906, the eggs were hatching 
March 11, and hatching had probably ceased by March 22. Males; 
of the new brood appeared May 1 5, and eggs had been dapc^ited b\^ 
the female May 28, the. hatcliing beginning June 2. | 

DlSTRnUITlON.. ■• 

The following reciords of di«tfibution hav? Iwen compiled from 
various publications , and from data tolfewted by the Buraau of 
Entomology: ' j 

Cidifornia, Colorado, Connectieut, Delaware, District of Columbia,' 
Georgia, Idaho, Illinois, Indiana, Iowa, Kansas, Kentucky, Maine,' 
Maryland, Massachusetts, Michigan, Minnesota, Missouri, Nebraska,' 
"Ncw^'Hifim'psh.ire, New Jersey, New York; Nordi Carolina; 'OhiTi^ 
Pennsylvania, Rhode Island, South Carolina, South Dako^.a,- Tem.'- 
nese«e, Utah, Virginia, Waslungtoil, West Virginia, and Wiacoitnin. 
in C«ii*da it iair*(:ar(l<iid from Nair'^^l■^u^lS^^lick', Nova Sootia, Ontaribj 
and Princ* Edward Island. . ■ . ■: ' ; 



FOOD PLANTS. 



TKo list, which follows includes all plants, upon which tliis spiftcies 

has been found, ho far as it has been possil)le 'to deterfnine from 

records in Utarature and from those, in St© Btp:eau of Entomology. 

' ' ''-hi. 

AhIIj^ Jnountain [Snivus_amrrieana Ait.). 

Afih, (prickly (XanthnrylAn nmniravvm 



ApiAa (Malusi^ylreslrisyL\\\(iY). 
Apple, Chinesje flowering {Ilnhis hpfdn- 

bilia Ait.). 
Applo, crab (i!alus pp.). ! 
Afh, Europeafi mountain (4j?rjr?JU*| 

;i(in'a Linn.}; " — ""■ 



Mill.). ; I 

Ash, whit^ (Fruxiniis fHHHrimna T^iiin.). 
A.ipen, largetooth (f'npuhix gnUiMmifata 
■ MicliS:): 



Buckthorn (Ithamnus catluirtica I.inn.). 
Cherry, choke (Prunus virginiana I.inn.). 
Cherry, iviUI bliurk {Pnenuii scro(*r)n 
Khrh.). 

Cherry, wild rod {Prunus pmnsylvartim 
Linn.). 

Chokeberry, black (Armiia mflannmrpa 

[Michx.] Elliott. 
Chokeberry, red {Armin arbuli/nlia [L.] 

Pere. 
"Chary (.'urrMt." 
Cotton {Gem&pmm pp.). 
Currant, black {/iilm nigrum). 
Currant, rsd flowered {/{il>fs mnguintinn 

Pursh.), England. 
Elm( Ulmus ep.). 
Gooseberry (Itibea sp.). 
Hawthorn (Cralae^ oxyaeanlha Linn.). 
Hickory, big btid {Ifi'fnriti alba llriu.). 
Horse cheutniit (AmruliiA hippni'aslanum 

Linn,'), 



Muplo (Acer sp,). 

Peach (AmygJnlitg perdca L,). 

Pear (Pymx comrMtms Linn.), (/'. li«t*ro- 

phylJa Dur.) {P. m^avocarpn). 
Plum, ])urplo-leaveil {Prunu,i pisnnnHi 

Hort.). 

Plum, common garden (Pnttms dnmratka 
Linn.). 

Quinco (Cydonkt vuigarh Per!".). 
Quince, Ja]>an {Chncnom^f) jnprmieh 

[Thunb.] Lindl.). 
Jlasipbwry, black mi\> (Rubits nvrnflenlaliK 

Pers.).' 

Rod-twigged dogwood (doubtful retrord). 
Shad-bush {Amflai)ichtW ttmntlfnsist 
die). 

Rwt»ct Rum {IA(fUi/lamhar gtyracijltm). 
Sweet ])opper biifh {CUthra almfoVui 
Linn.). 

Walnut, black (Juglnns nigra lAnn.). 
Willow flrtiite (.fofeuJiKi I, inn.). 



Tlw scurfy scile i« especinlly coininou on apple Wid pHwr, less usu- 
ally so on cherry and peach, on which hitter host in the South, in cer- 
tain cases which hava conic under the writers' ohservatlons, it proved 
very destructive, gr»*tly stunting the fcrMfi, td-dtoni^iJ^mo h«d iic4u- 
ally hem killttl, 

PARAsmC AND PHEDACEOUS ENEMIRS. 

This species is apparently not so subject to tittnck of parasitic and 
predaccoiM insiEctB tlic prcctxling, or else nttwition has not b#eyi 
;tlic*<3''te<l te this pl^i^e of the insect's eeoaoiny to *h «quid extwi*?,* 

siernoDs OF contbol r(m «oth spbcibs. 

Preparatory to spraying orchard, shade, and ornnniontid trees and 
plants for scale insects, they shouhl l)o carefxdly gone over anci any 
dead and we*ikeii«d p*l-t« pruned out. Ths^prrtSlice of such dead 
and dying wood is a distinct dctrinnvnt, and ite removal will gramtly 
simplify the work of spraying. 

TWSA-rtWBNT OF 0«CIIA*t», 

In orchards well spr^yinl during ttm dormant, ji^riod for the San 
Joso scale each year, tlio oysUT-shell and scurfy Rcnlos Blioidd rarely 
prove troublesome. While these insects, by rcfison of their winter- 
ing in the agf stAg* under thti protecting fwiialo Bcidm, ttm hms stlc- 
coptiblr> to washes effective against the San Jose spnl(>, yet th{> treat- 
ments will in most cases keep them reduced below injurious niind)orfi. 

' Th« fallowing prwlocrons .spwfos arc rwDrdflii m fpcdltiK npoti the snirfy scale: T)/n>gIf}ihait jnattin 
(Shitner), ChUocuru-n bir^iljiervJi iAul^.t^ii^ fffpcrm-fi^tiuf sp. 

Among tlie paraalllc Hymcnaptpra <4»frf*i f !i,*(<a m;)« (Ashra.) Iins bp*l PfSftS) from tills siwlos 
03 vcfI) ai! Phi/i!cui FaricoTtili Mow., and a ^irclns of the genu j l°ra9fiall«Ila. 
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In orchards wh^'e spraying for the San Jose scale is unneceeeary 
and where tho oys tor-shell and scurfy sc files are troublesome, specific 
treatments become desirable. There is considorahlo difference of 
opinion among #ntomologist3 m to tho tlfSiwtivwwss of sprttys applied 
(luring tho dormant season to cffoot the destruction of tho eggs, 
Tliero ia greater uniformity of opinion, however, as to tho ofTeetivc- 
ncs« of spraying shortly aft«' ttio young have hatched and before 
there has been time for tho fonniition of a thick protecting scale. 

Recent oI)8ervations and experiments, repecially those by Mossrs. 
E, W. Scott and W, S. Abbott in connection with tho wift)re«m«it 
of the Insecticide Act of 1910, indicate that limc-sulphur wash is 
adequately efTcctive against the oyster-sheil scale applied during the 
dormant season, exactly as ia donp for the control of the San Jose 
s(!ale. Tho lime-sulphur wash appeai-s to seal th(^ eggs and young 
under tho scale covering, and probably also acts as a deterrent to 
tho settling of tho young lic#« on the twigs and branches, Tho dTcct- 
iveness of such treatments, however, would probably vary with 
weather conditions which would tend to interfere with the "sealing" 
action of th« wash. It in recommended, thwefore, that orehardists 
use for tho control of the oyster-shell and scurfy scales tho lime- 
sulphur wdsh now in general ma agauist tho San Jose scale. A single 
dermant-fer»e treatment should be e>ff#etiive in controlling th^se 
three scale insect pt^ts. It is essential, however, that very thorough 
applications be made, and in the oaso of largo apple trees with a good 
deal of rough bark on tho liml)a and brnnehee, th» should bo scraped 
off where practicable, since many of the scale insocts will find protec- 
tion under tho looae pieces of hark. 

If for any reason tlic dormant-trw? treatment has not been satis- 
factory, as shown by the abundance of young scales hatching in tho 
spring, an additional spraying, using ktiroscme emulsion or fish-oil 
soap wtuali, may be desirable, directed against the "lico" just 
hatched. The records of dates of luitehing given under tho remarks 
on life history for each species will indicate approximately when 
tho young insects may be expected to appeal', but this time may be 
accurately determined by frequent examinations of infested trees, 
Tho very small, yellowish insects will be seen in nunihors crawling 
over the limhs and branch* in th&ir •fTorts to find a suttahlo place 
for settling. In general, tho young of both species will have hatched 
and sottlcd, and may ho effectively treated during the period of from 
one to three weeks following the blooming period of the apple, and 
from two to fow weeks after the blooming period of the peach, It 
will ho preferable, however, to determine positively tho time of 
crawling of the young for the particular locality and food plant by 
actual obsitfvations. 
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In spraying for the young insccta when tk« trees arc in foliage, the 
presence of tho foliago will render thorough work moro diiRcult, and 
special earo will bo necessary to reach all limbs and branches, treat- 
ing KV*^ pM'tioh »f the tree from top to bottom, ''«ie''«iily those insects 
actually hit are destroyed. Dilute limc-sulphur wash, as used for 
fungicidal purposes, while of considerable value in destroying the 
newly hfttichad ineoote, is not aa effcfetive *s kero»en« emulsion or 
fish-oil soap waeh, later m«iition#d uncUir the hpiid of foTmulas. 

TREATMENT OF SHADE TRBM. 

The oystor-shell scale will often requiro treatment on maples, 
Lomboivly and Cai'olina poplars, ash, and willow. Such trees should 
bo sprayed with the strong limc-sulphur wash during tho dormant 
period as advised for fruit trees, and if the insects have not been 
satisfactorily eontrolled, a supplemental treatment with kerosene 
' emulsion or fish-oil soap wash should be mad® m t%» -young are 
hatching. Effective spraying of shade trees, whoro thcso aro of some 
size, will require painstaking work. In many cases it wiU be neces- 
sary for tho man handling the nozzle to climb into the trees to reach 
the higher limbs and branches, and a long extension or bamboo rod is 
indispensable. Tho length of hoso must bo adapted to tho height of 
th® trstee to be treated, and a eoarso nozzle will be p*ef»ablc, since it 
enables tho operator to throw tho spray some distance to inaccossible 
branches. A high pressure pump, from 150 to 200 pounds, is esseu- 
titil, though the writei-s lxav?\ seen good work aecomplWuad with an 
ordinary barrel outfit. 

TRiu'nMBNT or CURRANTS, <}&m&mttmim, ornamkvtal shrubs, and othrr low- 

GHOWING PLANTS. 

= Aft* proper pruning, shrubs and iiuwhes infested with those two 
scale pests should be thoroughly sprayed during tho dormant period 
with tho strong lime-sulphur wash as indicated for orchard and 
shade tr»m. If desirable, ji supplemental treatment may bo made 
as the young are hatching, as already indicated. A knapsaek or 
bucket pump will be suitable for treating a few plants in yards, 
tliougli if tho amount of spraying to be done is considtrabla.,' a ba.rr«J 
pump would bo preferable. Wherp infested yard plants aro growing 
close to the WiUl of the building, this may be protected during tho 
operation of spraying hi' a piece of tarpaulin, or other hoftvy cloth, 
or evMi waste paper. 

SPRAY FORMULAS. 

KE«OaRKE EMUL8T0N (STOCK SOLU'nON, (56 PK*l C^ltfT OH,). 

Kfsrosejie emulsion is made after the following formula: 

Keroeftiie (co»l oil, lamp oil) gallona. . 2 

Fishoilorl«untlry Bo«i>(orl qumrt soft soap) pound. . J 

W-M»T ir*lloH . . 1 



12 *"* PARMKHS' BULLRTIX ^23. 

First iliseolve the soap in lieiliiig 'watpi*; then mftor* the veseel 
from the fire. LnmtMliiitcly add th^" krroscne, and thoroughly agitato 
tho mixture until a creamy solatioii results. The stock emiilaion 
may he more convwiiejitly made by pouruig the luixturo into th-ft 
tank of a spra;^ pump, and pumping the liquid through the nozzle 
back into the tank for some minutes. The stock solution, if ^vcll 
made, will kiwp for some months, and k; to be dilut«i hrfor# «»«. 
To make a 10 per eont spray (the strength for trees in foliage) add 
to each 1 gallon of the stock solution about 5§ gallons of water. 
For 20 ami 25 p** cent omulsionfi (for use on dormant trc*s and plttnte) 
use respectively about 2| and 1 3 gallons of water for each 1 gallon of 
stock emulsion. Agitate the mixture in all cases, aft<;r adding the 
water. The prep«ration of the wnulsiou will bo simplifii»d by th^ \mc 
of a naphtha soap. No heat will be required, as the kerosene will 
combine readily with the naphtha soap, in water, when thoroughly 
figitatttd. Doubl» th« quantity of nsphtha soap given in the above 
formula, however, will be required, and soft or rain water shoidd be 
used in making the emulsion. In regions where the water is "hard" 
this should first be brokwi with a little caustic po+ash sr soda, as 
common lyc, before use for dilution, to prevent the soap from com- 
bining with the lime or magnesia present, thus liberating some of the 
keroecnOj or rain watwr may b« fmploy-fd. 

CRUDE PETIM>I,EUM EMUL.SION. 

Oudc petroleum Mrtulsion may bo prepared in identically the same 
way as has just been described for kerosene emulsion, enido petroleum 
being substituted for kerosene. The grade of crude petroleum 
employed in the Bast is that known as "insecticide oil," having a spe- 
cific gravity of 43° to 45° Baumo. Tho same dilutions for winter and 
summer spraying should be observed as stated for kerosene emulsion, 
but it ahouhl be noted that for summer trontraents of ttwm in foliage 
the kftrosene emulsion is prof arable, as it is k»8s likely to cause, injiuy. 

Vimi-UIL HOAP WASH. 

There arc several brands of fisli-oil soap on tho market. Potash 
soap is preferable, and it should not contain oyer [iO per cent of wivter. 
For spraying dormant trees the soa]) is dissolved in hot water at tho 
rato of 2 pounds to each 1 gallon, and spraying should be done before 
tho wash cools, otherwise it is forced tluough .the ijoxzle with dif- 
ficulty. For sprayhig trees in foliage uso tlic soup ttt the r»tc of 1 
pound to 3 or 4 gallons of watw, or even wctikef . 
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LKrtB-BWLrHVR WASH. 



A good liiiio-sulphur watsh nmy bo intide for iiniiHKlii*te by tliti 
follomug foriniila; 



Heat in a cooking burrcl or vessel iibout on«-tliirtl of tlio total 
quantity of water rwiuircd. Wicu tho wtUcr is liot m\<1 the liiuo 
and at onco add all tho sulphur, which jircviciLsly kIiouM havo been 
inado into a thick paste with wa1«r. After tho linio lias slaked, about 
another third of th® water should bo added, jircfcrnbly hot, and the 
cooking should bo continued for ono hoin, whm tho final dilution may 
bo made, using either hot or cold water, as is most fxmvoniont. Tho 
boiling duo to th« slaking of tlia lime thoroughly niixos the ingre- 
dients at tho start, but subsequent stirring is necessary if tho wfteh is 
cooked by direct heat in kettles, If oookod \>y stcftm, no stirrii^ 
vnU bo necessary. After the wash has been prejiarod it niust be well 
strained as it is being run into tho spray tank. It may he cooked in 
largo kettles, or ]ircforably by steam in barrels or tanks. This wash 
should be ajiplicd ])romptly after preparation, since, as made by this 
formula, there is crystallization of tho sulphur nnd hardening of the 
sediment upon coolijig. Whil® an excess of lime, as in the abov« 
formula, adds nothing to tho efM'titenftss of tho wash, it serves by 
its color to indicato how thoroughly the trees aro being coated. 
Another formula, with just sufTieiont limofor union with tlio Huljjhur, 
is wnidoyed by many orchardista in tho preparation of the wash for 
immsdiati) Ui«) as follows: 

Stone liiim pounds.. TJ 

Sdiphiir (flowpra or flour) (io 15 

Water to m»ko jjallons. . 50 

This is proj)ared as already indicated. While this wash may ho 
stored without injur}', it is better to })ro])are the "concentrate," ivs 
later described, if it is to be stored. 



Tho inconvenicnco cxp«'iene«d in ]irep«rin^ th« Hm*.«ulphur Wft«h 
according to tho foregoing formula by cooking with steam or in open 
kettloi at homo has been ono of the principal objections to this sj^ray. 
Mftniifiicturcri hav*, therofore, pnt on the nwrk«t conc«itr!it»<l »olu- 
tioiw of limo-.sul]ihur which havo only to bo diluted with water foi- 
u^. Thisic connncrciiil washes, if used at jirojiei- .strength, have 
proved to bo qtiit* us i5ftfcisf«ctory in eonterlliHg the Befits tli« old- 
formula limo-snlphur wash, and, although somewhat nioro ex]>cnri\-e, 
havo been adopted by many of tho commercial orchardists in prefcr- 



Ktone lime 

Sulphur (flour or flowers) 
Water to make. . 



. .]>oun<ls. . 20 
....<lo.... 15 
..gallone.. 50 
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911CC to making tlio wasli at home. Thoy arc oepccially useful for the 
snuiUor orchardists whoeo iuterBsta do not warrant the construction 
of a cooking plant. 

HOMEMADE LIM E-9ULPHUK CONCE.VTUATKS. 

Tho question of the preparation at home of eoneentrated Unic- 
sulphur solutions which will not crystallize upon cooling, thus dupli- 
cating the commercial product, \im been investigated liy tho Bureau 
of Entomology, as well as by numerous experiment station cntomolo- 
gists, notably by Profs. Stewart, Cordloy, Parrott, and others. It 
hm been domonstrated that it is practicable for orchardiots to pre- 
pare concentrated stock solutions of limo-sulphur wash, for immediate 
or later use, and many orchardists employ this plan. Tho necessary 
dotaik for the preparation at home of limo-sulphur concentrates aro 
given in Farmers' Bulletin 650 of this department. Those interested 
in tho preparation for storago of lim#-^ulphur eoncentrato should 
write for this publicntion. 



PUBUCATIONS OP U. S. DEPARTMENT OP AGRICULTURK RELATING TO 
. INSKCTS INJURIOUS TO DECIDUOUS FRUITS. 

AVAILABLE Poll FKKK DMTKINUTION. 

lm]X)rtant Insecticides. (Farincru' liullctiii 127.) 

In^t and Fungous Enemkss of th« Grape B»st of the Rocky MounUiiiw. (Kuniiprs' 
Bulletin 284.) 

Spraying Peaches for the Control of Broivn Rot, Si'ab, and Ciir< iiUn. (Fnrnipr«' 
Bulletin 440.) 

Danger of General Spread of the Gipsy and Uroi\Ti-tail Moths Tlmiui;li Inqiorte'l 

Nursery Slock. (1' armors' Bullrtin 453.) 
The More Important Insect and I'^ungous Enemies of the I'riiit aiid Foliage of Ilio 

Apple. (Farmers' Bulletin 402.) 
The Gipsy Moth and the BrowTi-toil Moth, with Suggestions for Their Contri)!. 

(Farmers' Bulletin 564.) 
The San Jose Scale and Its Control. (Farmers' Hullelin 050.) 
Tbo Apple-Tree Tent Caterpillar. (Fanners' Bulletin CM.) 
The Kound-hcaded Ajiplo-trco Horer. (Knrmcrs' Hidletin 075.) 
Grape Leafhonpcr in Lake Brio Valley. (Department Itullctiii 19.) 
Control oi CSodUng Jfoth in Pecos VaSley, N . Meit. (pPVartment Hull«tin M.) 
Walnut Aphides in California. (Department Bnlletin 100.) 
The Lesser Bud-Moth. (Department Hullelin H3.) 

The Life History and Habits of tho Pear Thrii>s in California. (Department Hidld in 
173.) , . 

Studies of tfie Codling Moth m the CentrwT Ap]wl«iAi«n R%i«()n. (IVi^rtmcnt Bul- 
letin ISO.) 

The Cranberry Ilootworm. (Department Bidletin 268.) 

Pear-treo Paylla. (Entomology Circular 7.) 

Boxelder Plant-bug. (Entomology Circular 28.) 

Buffalo Tree-hopper. (Entomology Circular 23.) 

Larger Apple-tree borers. (Entomology Circular 32.) 

Applo Maggot or Railroad Worm. (Entomology Circular 101. ) 

Oystcr-sliell Scale and Scurfy Scale. (Entomology Circular 121.) 

San Jose Scale and Its Control. (Entomology Circuhur 124.) 

How to Conlrol Pear Thrips, (Entomolt^y Circular 131 .) 

One-spray Method in Control of Codlirgi i»*o^' Srnd Plum Ciint'uli*). ( KntomoUigy 
Bulletin 80, pt. 7, revised.) 

FOH SAI,E BY THE SUPERINTENDENT OK JMJCUMENTS. 

Ilomemude Linic-sulphur f'oncentrate. (Deimrtment Uullclin 197.) Price, G cenlji. 
Life llisUffy of the Codling Moth in Maine. (Department Bulletin 252.) I'rice, ID 
cents. 

American Plum Borer. (Department liulletin 2fH.) I'rice, 5 cents. 
Tho Parandra Borer. (Department Bulletin '2Q'2.) Price, 5 cents. 
Miscellanooua Insecticide Iiivostigations. (Departnient Bulletin 278.) I'ricc, JO 
cents. 

Canker-worms. (Entomology Circular 9.) I'rice, 5 cents. 

Wooly Aphis of Apple. (Entomology Cirenlar 20.) Price, 5 cents. 

Periodical Cicada in 1897. (Entomology Circular 22.) Price, 6 wmts. 

Pear Slug. (Entemolcgy Circular 20.) ' Price, 6 cents. 

Fruit-trco Bark-beetle. (Entomology Circular 29.) I'rice. 5 cents. 

How to Control San Jose Scale. (Entomology Circular 42.) Price, 6 cents. 

Peach-tree Borer. (Entomology Circular 64.) Price, 5 cents. 

Plum Curciilio. (Entomology Circ.uloJ 73.) Price, !> cents. 

Aphides Affecting Apple. (Entomology Circular 81 .) Price, Fi cents. 

Terrapin Scale. (Entomology Circular 88.) I'rice, 6 cents. 

Applc-trce Tent Catctiiillar. (Entomology Circular 98.) Price, 5 cents. 

Nut Weevils. (Entomology Circular 89.) Price, 6 cents. 

Two Dcslructive Texas Aiits. (Entomology Circular 148.) Pricr. 5 ceiils. 

Leaf Blister Mite. (Entomology Circular 154.) Price, 5 cents. 

Principal Insects Liable to bo Distributed on Nursery Stock. (ICutoaiology Bulletin 

34.) Price, 5 cents. 
San Jose or Chinese Scale. (Entomology Bulletin C2.) Price, 25 cents, 
pecan Cigar C»»e-bearer. (Lntomolof y Bullt«iu 64, part 10.) Price, 6 cents. 
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I'uppra on Dwidiiotifl Fruit Insects Wid luwicticidas. (Enlomology Bulletin 18, 8 

parts.) Price, 25 conts. 
Pi>ar Thripa. (Kntflmology Uullotin 08, part 1.) Price, 10 cwita. 
Spring (Jatifcer-Worm. (Eutoinolopy Bulletin 68, pnrt 2.) '. Price, 5 cents. 
Trumpet Loaf-Minor of Apple. (Entomology Bullelin 68, part 3.) Price, 5 c«{i|8. 
liOBser Peach Borer. (Entomology Uullotin C8, part 4.) Priee, 5 cents. 
Ijpaser Appto Worm. (Entoniolofry Bulletin 68, part 5.) Price, 5 cents. 
Grfti» Iloot-wonu lu Viirtj i gi>tt o»s in IWl. (EtitoBioI^y lUiIletfei 68, p*rt 6.) I*ric«, 

5 con IB. 

Demonatralioii Spraying for (idling ifoth. (^ntomol(^y Hnlk*iM!li,,f*rt ?.) Price, 
5 contfl. 

Grapw-loaf Skeletoni/.er. (Eutomology Btill*tin C8, part 8.) Price, 5 cfcnta. 
Peach-treo Bwfcbeetlo. (Entomology Bnllelin fl8, part 0.) Price, 5 fwits. 



Codling Moth in tiio Ozarks. (Entomology Bulletin 80, part 1.) Price, 10 cMita. 
Cigar <'aso-Learer. (Entomology Bidletin 80, part 2.) Price, 10 centa. 
Adititlonttl Olisorvadona on thm J.essar Apple Worm. (Entomology Jinlletiii 80, 

part Price, 5 cents. 
Peuf Tliripa and Its Control. (Entomology Bnlletiti 80, part 4.) Price, 10 erntB. 
On Nnt-feeding llabila of CodLng Moth. (Entomology Bnllelin 80, jiart 5.) Price, 

S C*Mlt8. 

Life History of Codling Moth in Northwestern Peiuisylvanift. (Entomologj' Uullotin 

80, part ti.) Price, 10 cents. 
Fimiigiition of Apples for San Joso Scale. (Entomology Bnlletin 84.) Price, 20 cents. 
Grapo Root- worm, with Eflnecial lloferencoto Investigations in I-Me Grape. Belt, 1907- 

1909. (Entomology Bnlletin 80.) I'riee, '20 centa. 
Papers on Docidnous Emit Insocta and Insecticides. (Entomology Bullelin 07, 7 

jmrts.) I*ric0j 25 cents. 
Sjirayinj^ Expenniouta Against Grapo Loafhopper in Lake ICrio Valley. (Entomolc^y 

Bullelm 07, mrt I.) Prie«,-5 •wit.s. 
life IIi<^tory o[ Codling Molli and Its Control on Vmrn' fn Oslifornis. (Entomology 

Bnllotin 97, part 2.) Price, 10 cents. 
Vineyard Spraying Experiments Against HoBochater in Lftfce Eri» \^lilloy. (Ento- 



Ciilifornia i'oaeh Borer. (Entoinolfey Bulletin 97, part 4.) Price, 10 cents. 
Noteson Poacliand Phtm Slug. (Entoniolcwy Bulletin 97, part5.) Price. 5 cents. 
Notes on PoacU Bud Jlito, Enemy of I^ich Nui*»ry Stock. (Batoijiiole^y B«H«tin 97, 

parte.) Price, 10 cents. 
Orapo Scale. (Entomology Bulletin 97, part 7.) Price, S cents. 
Plum Curculio. (Entomology Bnlletin 10.1.) I'rico, 50 c#nts. 

Lifii-history Studies on Codling Moth in Ifichigan. (Entomology Bulletin U5, parti.) 
I'rico, 15 cents. 

Oiio-spray Metlwxl in Control o£ Godtiug Moth and Plum. Curculio. (Entomology 

Bulletm 115, THirt 2.) Price, 6 cents. 
Lifo Jli.itory of^CfxUing Molh in Santa Clara Vallcv of California. (Entomolc^ 

Buliutin 115, part 3.) IMce, 10 cents. 
Spraying Experiments Against Grapo Leafhoppor in Lake Erie Valley in 1911. 

(Entomolct'y Uulletin-116, part 1.) Price, 5 cents. 
Cirape-berry Moth. (Eiitomolc^y Bulletin 116. pjwt'i.) IMce, 15 ceii*. 
Cherry Fruit tSawfly. (Entomology Bnlletin 116, ii«rt 3.) Priao, i ewirts. 
Lim(!-sulphur us Stomawh Poiaon for Ittsects. (Entomology Bulletin 116, part 4.) 

I'rico, 5 cents. 

FVuit-treo Leaf-roller. (EntomolOKy Bulletin IIC, part 5.) _ Price, 10 cents. 
Insects Injurious in Cranberry Culture. (Karmers' Bulletin 178.) Price, 5 cents. 
Spraying lor A piile DweaaeHund Cudling Moth iulheOaiwrkB. (Ifflrinefis' BnllAin '.Jga.) 
I'nce, 6 cents. 
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